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Chemicals and Reagents
Nutrient solutions
Nutrients
Initially the same amount of nutrients were added to the surface water of all flumes (Table S 1 ). Nutrient dynamics in the surface water differed little between the bedform treatments, but were highly impacted by the sediment dilution treatment (Figure S 6) . This is why at the day of injection of micropollutants (day 0), nutrient concentrations differed between sediment dilution levels. Generally the rate of reduction during pre-incubation (day -12 to day 0) was higher, the lower the dilution. This is, concentrations of nutrients at day 0 were lowest in low dilution flumes (S1) and highest in high dilution flumes (S6). In S3 and S6 flumes, the decrease in NO3 and NH4 coincides with a formation of NO2. These nitrogen dynamics resemble the N-cycles described for aquatic ponds or aquaria during establishment of the bacterial colonies responsible for nitrogen turnover, also called the "new tank syndrome". [1] [2] [3] The ammonium oxidizing communities, mostly Nitrosomas, develop first due to high availability of NH4 and oxidize it to NO2. As NO2 levels rise nitrite oxidizing communities, mostly Nitrobacter, develop and turn NO2 into NO3. 3 This is confirmed, as high turbidity was observed frequently in the S3 and S6 flumes during pre-incubation, which is often described as a sign for proliferation of bacteria in the surface water. However, formation of NO2-N exceeds the decrease of NH4-N. As NO2 is an intermediate in both, the nitrification and denitrification process, 4 NO3 reduction likely contributes to the temporary high NO2 concentrations. Other causes for NO2 accumulation such as O 2 limitations, low pH or high light intensities can be excluded. 5 Formation of NO3 was not observed, indicating that the sum of denitrification rates and NO3 assimilation rates generally exceeded nitrification rates. Following the argumentation, that NO2 is formed as a result of the establishment of bacterial communities, we can assume that the community in the low-dilution treatments S1 had developed much quicker, as no NO2
was observed in the surface water. Slightly elevated concentrations in the porewater at day 0 indicate a potential NO2 peak before day 0 in the S1 treatments. The fact, that no formation of NO2 was observed after the second addition of NH4 (d 10) in any flume, points out that the nitrifying communities had been fully developed and in balance by then. Interestingly, despite similar level of NO2 peakconcentrations in S3 and S6, subsequent NO2 depletion occurred faster in S3 than S6. This phenomenon is likely caused by the difference in bacterial diversity between treatments. The rapid decrease in PO4 concentration during pre-incubation in all treatments is most likely caused by a combination of sorption to binding sites in the sediment and microbial assimilation. 6, 7 Over the 78 days of attenuation phase, some of the PO4 is released back to the surface water. This is either caused by reductive dissolution from Fe and Mn-oxides or re-mineralisation of formerly assimilated PO4 under anaerobic conditions.
Particularly high concentrations were observed in the porewater of S1 flumes. This indicates that PO4 release processes were strongest in the low-dilution treatment. Similar to the nutrients, DOC was depleted during pre-incubation to a large extent. The depletion rate again was increasing from S6 over S3 to S1 treatments.
Nutrient concentrations in the porewater partly differed from surface water concentrations and porewater sampled from flat sediment showed different dynamics than porewater sampled from bedforms. At day 0, NO3 concentrations in porewater were mostly below surface water concentrations due to consumption, while NO2 concentrations were mostly higher in the porewater due to formation in the sediment. 2 NH4 concentrations in contrast seemed in balance between surface water and porewater at day 0. However, it is worth mentioning that while in S1 and S6 nutrient concentrations were on average mostly higher in the bedform compared to the flat porewater, the opposite was observed for the S3 treatment. The differences in NH4 between surface water and porewater observed at day 14 are hard to interpret as they are likely caused by a combination of biological processes and varying advective transport porewater velocities of the additional NH4 introduced at day 10. Generally, the sediment was a hotspot for nutrient turnover and turnover conditions varied within the sediments. Figure S 6 . Nutrient concentrations in surface water, porewater from flumes without bedforms and porewater from bedforms plotted by sediment dilution treatments (S1, S3, S6). Translucent areas indicate standard deviations. Green lines indicate addition of nutrient solutions N2 (day 10) and N3 (day 46), respectively (Table S 1) . Grey lines indicate sampling points (day -11, 0, 21, 42 and 78). Note the different scales and logarithmic scales for DOC concentrations. Floating algae formation in S1 flumes Figure S 10. Pictures of flumes 3 (S1/B0) and 4 (S1/B6) at day 39 showing the formation of floating algae which occurred in the second half of the attenuation phase in all S1 flumes.
Salt tracer dilution test
Sorption of CBZ
In order to determine sorption capacity of the sediment, sorption experiments of CBZ were conducted following OECD 106 guideline. 8 The results showed that sorption of CBZ was negligible in the sediment taken from flumes with sediment dilutions S1, S3 and S6 within 24 hours equilibrium period ( Figure S 11) . As CBZ is a neutral compound it is reasonable to assume that the limited sorption in the flume sediments is a result of the low OC. The three flume sediments (S1, S3 and S6) used in this study recorded very low cation exchange capacity (CEC) values (0 -3.6 cmol/kg) due to the very low organic matter content. Freundlich isotherms were not fitted to data from sediment flumes (S1, S3 and S6) due to very low sorption and consequently large data scatter in equilibrium concentrations (Cs and Cw) ( Figure S 12) . The equilibrium concentration in the water phase (Cw) was generally higher than the concentration in the sediment (Cs) for flume samples, thus very low sorption occurred in flume sediment. 
